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IN THE CLAIMS 

1 . (Previously Amended) A method of forming a transistor, comprising: 
forming a gate dielectric layer on a semiconductor substrate; / 
forming a first conductivity type semiconductor layer on top of the gate dielectric layer; 
selectively removing a portion of the first conductivity type semiconductor layer to 

expose the gate dielectric, the portion defining a first conductivit/type well region; 

forming a first conductivity type semiconductor well inAe first conductivity type well 

region; / 

modifying the gate dielectric layer in the first conductivity type well region, the modified 
gate dielectric being adapted for operation with a second/fconductivity type gate material; 

depositing a second conductivity type semiconductor material on the modified gate 
dielectric layer and forming a second conductivity type gate from the second conductivity type 
semiconductor layer; and / 

forming source/drain regions adjacent the'gate. 



2. (Original) The method of claim 1, wherein forming a first conductivity type 
semiconductor well comprises implanting a'first conductivity type well through the gate 
dielectric layer. 

3. (Original) The method of claim 1, wherein the first conductivity type semiconductor 
layer is formed in-situ. 

4. (Original) The method of claim 1, wherein the second conductivity type semiconductor 
layer is formed in-situ. 

5. (Original) The method of claim 1, wherein a single mask is used for selectively 
removing a portion of the first conductivity type semiconductor layer; forming a first 
conductivity type semiconductor well; and depositing a second conductivity type semiconductor 
material on the gate dielectric. 
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(Previously Amended) A method of forming a transistor, comprising^ 
forming a first gate dielectric layer on a semiconductor substrate; / 
forming a first conductivity type semiconductor layer on top of the first gate dielectric 



layer; 



selectively removing a portion of the first conductivity type^semiconductor layer to 
expose the first gate dielectric, the portion defining a first conductivity type well region; 

forming a first conductivity type semiconductor well in/the first conductivity type well 

region; 

removing the first gate dielectric layer in the first conductivity type well region to expose 

/ 

a portion of the first conductivity type semiconductor well; 

forming a second gate dielectric layer over theixposed portion of the first conductivity 
type semiconductor well, the second gate dielectric layer being adapted for operation with a 
second conductivity type gate material; ^ 

depositing a second conductivity type semiconductor material on the second gate 
dielectric layer and forming a second conductivity type gate from the second conductivity type 
semiconductor layer; and 

forming source/drain regions adjacent the gate. 

/ 

7. (Original) The method of claim 6, wherein forming a first conductivity type 



semiconductor well comprises implapting a first conductivity type well through the first gate 
dielectric layer, before removing the first gate dielectric layer. 

/ 

8. (Original) The method of claim 6, further comprising coupling a hardened dielectric 



layer to the second gate dielectric layer. 



9. (Original) The method of claim 6, wherein the second gate dielectric layer differs in 
thickness from the first gate dielectric layer. 

/ 

10. (Original) Theymethod of claim 6, wherein the first conductivity type semiconductor 
layer is formed in-situ. 
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1 1 . (Original) The method of claim 6, wherein the second conductivity type semiconductor 
layer is formed in-situ. 

/ 

/ 

12. (Original) The method of claim 6, wherein a single mask is used/for selectively 
removing a portion of the first conductivity type semiconductor layenaorming a first 
conductivity type semiconductor well; removing the first gate die^ctric layer; and depositing a 
second conductivity type semiconductor material on the second gate dielectric layer. 

13. (Previously Amended) A method of forming pair/t^ransislors, comprising: 

/ 

forming a second conductivity type semiconductor well in a semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 

/ 

forming a first conductivity type semiconductor layer on top of the gate dielectric layer, 

/ 

over the second conductivity type semiconductor well; 

/ 

selectively removing a portion of the first conductivity type semiconductor layer to 

/ 

expose the gate dielectric layer, the portion defining a first conductivity type well region; 

/ 

forming a first conductivity type semiconductor well in the first conductivity type well 

region; 



modifying the gate dielectric layer in the first conductivity type well region, the modified 

/ 

gate dielectric being adapted for operation with a second conductivity type gate material; 

depositing a second conductivity type semiconductor layer on the modified gate dielectric 

layer; ^ 

patterning and forming gates from the first conductivity type semiconductor layer and the 
/ 

second conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gates. 



14. (OriginalyThe method of claim 13, wherein forming a second conductivity type 
semiconductor well comprises implanting a second conductivity type well through the gate 
dielectric layer. 
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15. (Original) The method of claim 13, wherein the first conductivity type seip^conductor 
layer is formed in-situ. 




16. (Original) The method of claim 13, wherein the second conductivity type semiconductor 
layer is formed in-situ. 



17. (Original) The method of claim 13, wherein a single mask is used for selectively 
removing a portion of the first conductivity type semiconductor layer; forming a first 
conductivity type semiconductor well; and depositing a second conductivity type semiconductor 
layer. 



18. (Previously Amended) A method of forming a pair of transistors, comprising: 

forming a second conductivity type semiconductor well in a semiconductor substrate; 

forming a first gate dielectric layer on the semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the first gate dielectric 
layer, over the second conductivity type semiconductor well; 

selectively removing a portion of the^first conductivity type semiconductor layer to 
expose the first gate dielectric, the portion^defming a first conductivity type well region; 

forming a first conductivity type^semiconductor well in the first conductivity type well 
region; J ^ 

removing the first gate dielectric layer in the first conductivity type well region to expose 
a portion of the first conductivity type semiconductor well; 

forming a second gate dielectric layer over the exposed portion of the first conductivity 
type semiconductor well, the^econd gate dielectric layer being adapted for operation with a 
second conductivity type gate material; 

depositing a second/conductivity type semiconductor layer on the second gate dielectric 
layer; J 

patterning and forming gates from the first conductivity type semiconductor layer and the 
second conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gates. 
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19. (Original) The method of claim 18, wherein forming a first conductivity type 
semiconductor well comprises implanting a first conductivity type well through^he first gate 
dielectric layer, before removing the first gate dielectric layer. 

20. (Original) The method of claim 18, further comprising coupling 7 a hardened dielectric 
layer to the second gate dielectric. 



21. (Original) The method of claim 18, wherein the second^ate dielectric differs in 

/ 

thickness from the first gate dielectric. 



22. (Original) The method of claim 18, wherein the'first conductivity type semiconductor 
layer is formed in-situ. ^ 

/ 

23. (Original) The method of claim 18, wherein the second conductivity type semiconductor 
layer is formed in-situ. 

/' 

24. (Original) The method of claim 1'8, wherein a single mask is used for selectively 

removing a portion of the first conductivity type semiconductor layer; forming a first 

/ 

conductivity type semiconductor well; removing the first gate dielectric layer; and depositing a 

second conductivity type semiconductor material on the second gate dielectric layer. 

/ 

/ 

25. (Withdrawn) A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines coupled to the memory array; 

forming a number/of bitlines coupled to the memory array; 

/ 

forming at least one transistor coupled to the memory array comprising: 



forming/a gate dielectric layer on a semiconductor substrate; 
forming a first conductivity type semiconductor layer on top of the 
gate dielectric layer; 
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selectively removing a portion of the first conductivity type 
semiconductor layer to expose the gate dielectric, the portion defining a fifst conductivity 
type well region; 

forming a first conductivity type semiconductor well in the first 
conductivity type well region; 

depositing a second conductivity type semiconductor material on the 
gate dielectric layer and forming a first conductivity type gate^rom the first conductivity 

type semiconductor layer; and / 

/ 

forming source/drain regions adjacent the gate. / 

/ 

26. (Withdrawn) The method of claim 25, wherein forming a first conductivity type 
semiconductor well comprises implanting a first conductivity type well through the gate 
dielectric layer. 

/ 

27. (Withdrawn) The method of claim 25, wherein the first conductivity type semiconductor 
layer is formed in-situ. 

28. (Withdrawn) The method of claim 25, yherein the second conductivity type 
semiconductor layer is formed in-situ. 

29. (Withdrawn) The method of clainy25, wherein a single mask is used for selectively 
removing a portion of the first conductivity type semiconductor layer; forming a first 
conductivity type semiconductor well; and depositing a second conductivity type semiconductor 
material on the gate dielectric. 



30. (Withdrawn) A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines coupled to the memory array; 

forming a number of bitlines coupled to the memory array; 

/ 

forming at least one transistor coupled to the memory array comprising: 
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forming a first gate dielectric layer on a semiconductor substrate^ 

forming a first conductivity type semiconductor layer on top o/the 
first gate dielectric layer; 

selectively removing a portion of the first conductivity typ'e 
semiconductor layer to expose the first gate dielectric, the portion defining a first 
conductivity type well region; 

forming a first conductivity type semiconductor yell in the first 
conductivity type well region; 

removing the first gate dielectric layer in th^first conductivity 
type well region to expose a portion of the first 
conductivity type semiconductor well; 

forming a second gate dielectric layer/over the exposed portion of the 
first conductivity type semiconductor well;/ 

depositing a second conductivityiype semiconductor material on the 

/ 

second gate dielectric layer and forming a first conductivity type gate from the first 
conductivity type semiconductor layer; an( ^/ 

forming source/drain regions adjacent the gate. 



31. (Withdrawn) The method of claim 30, wherein forming a first conductivity type 

semiconductor well comprises implanting a first conductivity type well through the first gate 

/ 

dielectric layer, before removing the first gate dielectric layer. 



32. (Withdrawn) The method of claim 30, further comprising coupling a hardened dielectric 

J 

layer to the second gate dielectric layer. 



33. (Withdrawn) Thefmethod of claim 30, wherein the second gate dielectric layer differs in 
thickness from the first gate dielectric layer. 

34. (Withdrawny^he method of claim 30, wherein the first conductivity type semiconductor 
layer is formed in-situ. 
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35. (Withdrawn) The method of claim 30, wherein the second conductivity type 
semiconductor layer is formed in-situ. 

36. (Withdrawn) The method of claim 30, wherein a single mask is used for selectively 

/ 

if 

removing a portion of the first conductivity type semiconductor layer; forming a first 
conductivity type semiconductor well; removing the first gate dielectric layer; and depositing a 
second conductivity type semiconductor material on the second gate dielectric layer. 

</ 

37. (Withdrawn) A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; / 

forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming a pair of transistors coupled to the memory array 
comprising: 

forming a second conductivity type semiconductor well in a 
semiconductor substrate; 

/ 

forming a gate dielectric layer/on the semiconductor substrate; ; 

forming a first conductivity type semiconductor layer on top of the v 
gate dielectric layer, over the second conductivity type 
semiconductor well; j 

selectively removing apportion of the first conductivity type 
semiconductor layer to expose the gate dielectric, the portion defining a first conductivity 
type well region; / 

forming a first conductivity type semiconductor well in the first 
conductivity type well region; 

depositing a second conductivity type semiconductor layer on the 
gate dielectric layer;, 

patterning and forming gates from the first conductivity type 
semiconductor lajbr and the second conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gates. 
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38. (Withdrawn) The method of claim 37, wherein forming a first conductivity type 
semiconductor well comprises implanting a first conductivity type well through'the gate 
dielectric layer. ^ 



39. (Withdrawn) The method of claim 37, wherein the first conductivity type semiconductor 
layer is formed in-situ. / 



40. (Withdrawn) The method of claim 37, wherein the second conductivity type 
semiconductor layer is formed in-situ. 

41 . (Withdrawn) The method of claim 37, wherein a single mask is used for selectively 
removing a portion of the first conductivity type semiconductor layer; forming a first 
conductivity type semiconductor well; and depositing/a second conductivity type semiconductor 
layer. 

42. (Withdrawn) A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming a pair of transistors coupled to the memory array 
comprising: fj 

forming a second conductivity type semiconductor well in a 
semiconductor substrate; j 

forming a first gate dielectric layer on the semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the 
first gate dielectric la^er, over the second conductivity type semiconductor well; 

selectively removing a portion of the first conductivity type 
semiconductor layer to expose the first gate dielectric, the portion defining a first 
conductivity type well region; 
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7 

forming a first conductivity type semiconductor well in the/first 
conductivity type well region; ^ 

removing the first gate dielectric layer in the first conductivity 
type well region to expose a portion of the first / 
conductivity type semiconductor well; j 

forming a second gate dielectric layer over the exposed portion of the 
first conductivity type semiconductor well; / 

depositing a second conductivity type semiconductor layer on the 
second gate dielectric layer; / 

patterning and forming gates from the first conductivity type 
semiconductor layer and the second conductivity type 

semiconductor layer; and J 

I 

forming source/drain regions adjacent the gates. 

j 

43. (Withdrawn) The method of claim 42yvherein forming a first conductivity type 

semiconductor well comprises implanting a first conductivity type well through the first gate 

/ 

dielectric layer, before removing the first gate dielectric layer. 

44. (Withdrawn) The method of claim42, further comprising coupling a hardened dielectric 
layer to the second gate dielectric layer./ 

/ 



45. (Withdrawn) The method of claim 42, wherein the second gate dielectric layer differs in 

// 

thickness from the first gate dielectric layer. 

// 

li 

46. (Withdrawn) The method of claim 42, wherein the first conductivity type semiconductor 
layer is formed in-situ. jj 

it 

A 
'/ 

47. (Withdrawn) The method of claim 42, wherein the second conductivity type 
semiconductor layer is formed in-situ. 

u 

II 

/' 
& 

\ 

I 
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48. (Withdrawn) The method of claim 42, wherein a single mask is used for selectively 

/ 

removing a portion of the first conductivity type semiconductor layer/forming a first 

/ 

conductivity type semiconductor well; removing the first gate dielectric layer; and depositing a 
second conductivity type semiconductor material on the second gate dielectric layer. 



49. (Withdrawn) A method of forming an integrated circuit, comprising: 

/ 

forming a buried channel transistor on a semiconductor substrate 
comprising: 

forming a base region in the semiconductor substrate using a base 
region lithography mask; 

forming an emitter region 7 in the base region using an emitter 
lithography mask; 

forming a surface channel transistor on the semiconductor substrate 
comprising: 

forming a first/conductivity type gate region in the semiconductor 
substrate; and / 

forming a4econd conductivity type gate region using the emitter 
region lithography mask. 



50. (Withdrawn) The method of claim 49, wherein the first conductivity type gate region and 
/ . 

the second conductivity type gate region are formed from doped poly silicon that was deposited 
in-situ. 



